INTRODUCTION
In Pakistan, HIV is concentrated among key populations at a higher risk of HIV; specifically, injection drug users and sex workers. In 2011, it was estimated that there were over 19 000 male sex workers (MSWs) and 23 000 hijra (transgender) sex workers (HSWs) in 14 major cities across Pakistan. 1 MSWs receive money or goods in exchange for sex with other men, and in Pakistan have been found to identify themselves according to their sexual behaviours rather than by a sexual identity that is considered subversive in Pakistan, and conceal the fact that they have sex with other men. 2 Generally, they do not operate through networks of other MSWs and rather operate independently to solicit clients, typically in public places. 2 3 Hijras form a distinct sociocultural group unique to South Asia, considered to be a third gender. 4 Most hijras are born as physiological males and dress in feminine attire, and some undergo castration. 3 The traditional social role of hijras involved performances and blessings at weddings, births and shops. Today, many hijras beg and receive money or goods in exchange for sex with men, operating out of deras, which are houses operated by a guru. The HSW community is very hierarchal, headed by gurus (literally meaning a teacher or a spiritual leader) who adopt young HSWs as their chelas (students) and connect them with clients. The chela usually lives under the supervision and mentorship of the guru, living in the guru's dera, sharing her income with the guru, and eventually becomes a guru herself. Senior gurus oversee and are revered by junior gurus. HSWs typically operate through big networks encompassing other HSWs, gurus and deras.
In the socially conservative Islamic Republic of Pakistan, sex outside of the context of marriage or with members of the same sex is not tolerated and may result in considerable social and legal repercussions. 4 Non-marital sex, commercial sex work and sodomy were originally prohibited by the Pakistan Penal Code of 1860 under colonial rule 5 and later by the Hudood Ordinance, i a compilation of Islamic laws enacted in 1979, which incorporate punishments of lashings and death by stoning. 6 In this context, MSWs and HSWs are highly stigmatised and have been driven 'underground' out of fears of discrimination, violence, and harassment and arrest by the police. 4 7 8 These fears drive MSWs and HSWs into potentially unsafe places, reducing their ability to negotiate condom use, and limiting their access to services and the ability of outreach workers to contact them.
The HIV prevalence has been the highest among injection drug users, with the national weighted prevalence estimated to be 38% in 2011. 1 In 2011, the HIV prevalence was estimated to be 7.2% among HSWs and 3.1% among MSWs, indicating a considerable recent increase. 1 Although most sexual transmission of HIV in Pakistan has occurred through heterosexual contact without a condom, HIV transmission also occurs through unprotected sexual activity with members of the same sex in Pakistan, 3 partly due to the fact that HIV transmission is more likely to occur during anal sex than other forms of sex. 4 9 10 This, in combination with structural vulnerabilities that impede condom negotiation, safety and access to services, places MSWs and HSWs at risk for HIV infection. 2-4 11 12 Given the societal and legal intolerance towards homosexuality and sex work, few services addressing the unique needs of this population are available.
To characterise key populations at a higher risk of HIV and assess their behavioural risks and vulnerabilities, second generation HIV surveillance was conducted via serial cross-sectional integrated biological and behavioural surveys (IBBS). Using data collected during the 2011 round of IBBS, we sought to examine characteristics and behaviours pertaining to sex work, HIV risk, and structural vulnerabilities among MSWs and HSWs in four cities of Pakistan.
METHODS

Study setting and data collection
Cross-sectional mapping and IBBS were conducted among MSWs and HSWs in 11 cities in Pakistan from March to September 2011 as part of the Canada-Pakistan HIV/AIDS Surveillance Project.
Any male person who was 13 years of age or older and provided sexual services to another male person in return for money or other financial benefits was eligible to participate in the study and any hijra individual who was 15 years of age or older and provided sexual services to male persons in return for money or other financial benefits was also eligible. The target sample size was 360 MSWs and 356 HSWs in each city. In cities with smaller MSW and HSW populations, all who were eligible and interested in participating in the study were enrolled. In total, interviews were conducted among 1431 MSWs and 1415 HSWs in Lahore, Karachi, Peshawar and Quetta.
Geographic and network mapping were used to identify locations and networks through which MSWs and HSWs solicit clients and perform sex work. 1 13 Through a rigorous effort which included focus group discussions, indepth interviews and snowball sampling with known HSW population members in each geographic zone, an exhaustive list of gurus was developed. By interviewing members of this initial list, additional gurus were systematically identified through snowball sampling within each zone. Gurus provided information used to estimate the number of HSWs in this network mapping approach. To obtain behavioural information, HSWs were recruited randomly at randomly selected deras and interviewed.
To estimate the size of the MSW population, geographic mapping was used. The field operations of the geographic approach comprised of two major phases, referred to as 'levels'. In Level 1, secondary key informants (eg, taxi/rickshaw drivers, shopkeepers, public call office operators) were interviewed about the locations ('hot spots') where MSWs solicit clients. In Level 2, primary key informants (MSWs) were interviewed at each hot spot to validate information collected in Level 1 and to collect more accurate information about the hot spot. In addition to population size estimates, information about how MSWs operate was also collected. To obtain specific behavioural information, MSWs were recruited randomly through multistage cluster sampling at the 10 hot spots with the highest estimated number of MSWs.
Interviews were conducted at a central field office. After informed consent was obtained, a structured questionnaire was administered by trained interviewers in the local language to obtain information on demographic characteristics, sex work and migration, sexual behaviour, access to intervention programming, and knowledge of sexually transmitted infections (STIs)/HIV. Blood was collected for dried blood spot from a finger prick using a lancet. HIV testing was carried out at the National HIV/STI reference laboratory, Islamabad and Armed Forces Institute of Pathology, Rawalpindi. All participants were referred for voluntary counselling and testing for HIV, and given information on HIV prevention and local services available for MSWs.
Data analysis
Data were double-entered using Microsoft Access and statistical analysis was performed using SPSS V.19.0. To describe observed differences in MSW and HSW populations in different geographic regions of Pakistan, we restricted our analysis to the four provincial capitals: Lahore, Karachi, Quetta and Peshawar. We reported descriptive statistics for characteristics of MSWs and HSWs in the four cities, including method of client solicitation, client volume in the past month, condom use with clients and knowledge of service delivery programmes (SDPs). The ethnic composition and migration dynamics of both groups were explored using self-identified mother tongue to assess their ethnic origin along with migration.
The institutional review boards of HOPE International in Pakistan and the Public Health Agency of Canada provided ethical approval for the study. Monetary compensation was provided to participants for their time in accordance with suggestions and discussions with local MSW and HSW communities during study planning.
RESULTS
Through mapping, it was estimated that there were 10 463 MSWs and 11 024 HSWs in the four selected cities, with the most MSWs (6 742) and HSWs (9069) in Karachi and the fewest in Peshawar (1108 and 456, respectively) (table 1). The estimated numbers of MSWs and HSWs per 1000 adult males were variable across the four cities, with the highest proportions in Quetta (3.6 MSWs per 1000 male adults and 3.3 HSWs per 1000 male adults). Lahore had the smallest relative number of MSWs (0.5 per 1000 male adults) and Peshawar had the smallest relative number of HSWs (0.6 per 1000 male adults).
To examine the extent of the HSW network, linkages among HSWs, gurus and deras were investigated. There was considerable variability in the proportion of HSWs who operate through deras, ranging from 2.2% in Peshawar to 62.7% in Karachi (table 2) . On a peak day, the number of HSWs per dera ranged from 5.8 in Peshawar to 11.5 in Quetta. The number of HSWs per guru varies by city, from 1.5 in Quetta to 16.5 HSWs per guru in Karachi. In Lahore and Peshawar, there appeared to be a strong network of gurus, with each guru knowing 20.7 and 15.2 other gurus, respectively, compared with Quetta where on average each guru only knew about one other guru.
In all cities but Lahore a larger proportion of HSWs had migrated to their city of residence compared with MSWs (table 3) . Karachi had the highest proportions of MSWs and HSWs who were migrants (21% and 36%, respectively) and Peshawar had the fewest (3.7% and 20%, respectively). Mother tongue was used as an indicator of the range of ethnicities present in each city, with the greatest diversity of both MSWs and HSWs in Quetta. Karachi shows a predominance of Urdu-and Punjabi-speakers in both sex worker groups, while in Lahore 88% of both MSWs and HSWs speak Punjabi. In Peshawar, 80% of MSWs and 75% of HSWs speak Pashto.
The methods of client solicitation varied across cities (table 3) . In general, mobile phone use for solicitation was quite common. Among HSWs, the use of mobile phones for solicitation ranged from 37.6% in Quetta to 83% in Peshawar and among MSWs use of mobile phones ranged from 27% in Karachi to 52% in Quetta. Generally, roaming around to find clients was more common among MSWs and was the highest among both groups in Karachi (69.4% of MSWs and 52.6% of HSWs). In Quetta, a large proportion of HSWs (41%) find clients through gurus.
Client volume tended to be higher among HSWs and was the highest among both MSWs and HSWs in Quetta and Peshawar, where the mean reported client volumes were over 50 per month compared with 22-31 per month in Karachi and Lahore (table 3) . HSWs in Quetta had the most number of clients per month, with 45% reporting 90 or more. MSWs and HSWs in Lahore had the fewest clients, with 74% of MSWs and 67% of HSWs reporting fewer than 30 per month.
Condom use with clients was most consistent in Quetta, with 31% of MSWs and 41% of HSWs reporting always using condoms with clients. Only 9% of MSWs in Karachi reported always using condoms, although the proportion reporting never using condoms was also quite low: 25% among MSWs and 17% among HSWs. Peshawar had the greatest proportion of MSWs (48%) and HSWs (50%) reporting never using condoms. In all four cities, HSWs were more aware of SDPs compared with MSWs. In general, MSWs and HSWs were more aware of SDPs in Karachi and less aware of them in Peshawar and Lahore. Among MSWs, awareness of SDPs ranged from 0% in Peshawar and 0.8% in Lahore to 20.9% in Karachi. Among HSWs, this knowledge ranged from 2.3% in Peshawar to 53.5% in Karachi.
DISCUSSION
MSWs and HSWs form two distinct groups in Pakistan, both of which exhibit considerable geographic heterogeneity in characteristics and behaviours. 3 13 14 In this study, we found differences in client volume, methods of client solicitation, condom use and knowledge of SDPs across the four provincial capitals, all of which have important implications for HIV prevention.
Generally, MSWs and HSWs in the more conservative cities of Quetta and Peshawar had higher client volumes and were more likely to solicit clients through mobile phones and gurus, whereas in Karachi and Lahore solicitation was more common in public places and deras. In socially conservative contexts, there is a need for sex workers to be more 'hidden' 7 15 thereby increasing reliance on mobile phones and networks to find clients. Also, established locations of commercial sex work such as deras may be discouraged as they could be targeted by police or the Taliban.
Condom use was generally quite low across all cities, with the largest proportion of MSWs and HSWs reporting always using condoms in Quetta, which had recently implemented its first SDP, and the smallest proportion reporting never using them in Karachi, which had the longest running SDP of the four cities. Several studies have demonstrated that female sex workers exposed to HIV prevention programmes in Karnataka, India, report increased condom use, particularly with their clients. [16] [17] [18] [19] Among the four cities included in our study, Peshawar was the only city to not have an existing SDP, which may partially explain the low condom use. A previous study found that among the few who used condoms in Peshawar, the majority had purchased the condoms themselves. 3 The relatively high rate of condom use reported in Quetta may be related both to the presence of a SDP and the reliance on gurus, who may encourage condom use and/ or the reporting of condom use, whether or not it actually takes place.
The fact that most MSWs and HSWs do not always use condoms with clients is concerning, especially considering the recent increase in HIV prevalence among HSWs and MSWs. 20 This demonstrates the need for effective HIV prevention strategies reaching a large proportion of the MSW and HSW populations across Pakistan. It is important to consider local patterns of client volume, solicitation, and condom use when planning and implementing SDPs for HIV prevention and to understand the influence that social context may have both on the dynamics of sex work and the optimal configuration and delivery of HIV prevention programmes. In socially conservative settings, HIV prevention programmes may experience considerable barriers to providing services to marginalised populations, including difficulties in connecting with more 'hidden' sex workers operating through networks to avoid harassment and violence and also public resistance to the presence of targeted HIV prevention programmes. 4 21 22 From a policy perspective, it is important to acknowledge that a one size fits all approach will not work for HIV prevention programmes across Pakistan. In some contexts, it may be important to access MSWs and HSWs through networks of sex workers and gurus, whereas in other contexts, placing programme sites near common public solicitation sites may be more effective.
Our findings are limited to Pakistan's four capital cities in 2011. We performed an unweighted descriptive analysis to highlight the geographic heterogeneity of the characteristics and behaviours of MSWs and HSWs by comparing four cities not intended to be representative of the whole country. Although these provincial capitals may reflect sociocultural differences present across Pakistan's four provinces, differences exist within provinces as well and may be related to rural environments, proximity to national borders or zones of military and ethnic conflict, economic differences, and local industries. We emphasise the importance of tailoring HIV prevention programmes to the unique needs and constraints of the local context. Also, our findings are limited to the level of detail collected through the surveillance programme and the cross-sectional nature of the study. The influence of social conservatism on the dynamics of sex work in Pakistan and the importance of gurus in influencing condom use require further study.
Key messages
▸ Male and hijra (transgender) sex workers are at a high risk of HIV infection in Pakistan. ▸ There is considerable geographic heterogeneity in the characteristics and operational dynamics of male and hijra sex workers across Pakistan. ▸ Knowledge of the local characteristics and operational dynamics of these populations is essential to design appropriate and effective HIV prevention programmes. ▸ In some cities, these populations may be best accessed through networks while in others public solicitation sites may be more effective.
